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(54) Abstract Title 

lonlsation detector, e.g. for alpha radiation 

{57) Apparatus for measuring alpha and/or beta and/or gamma emissions arising from contaminated items 
uses indirect monitoring of the emissions by detecting ions generated in a medium by the emissions, the ions 
being attracted electrostatically to an electrode 62 connected to a charge or current monitor. The apparatus 
includes a chamber 52 which is sealed around the item 54 during monitoring, with no medium being drawn 
into or expelled from the chamber during the monitoring process. A fan unit 58 may be used to circulate 
ionisable gas such as air within the chamber 52. If the contaminated item is, or is on, a surface, the chamber 
may be in the form of a hood. 
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FIG. 2 
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IMPROVEMENTS IN AND RELATING TO ELECTROSTATIC MONITORING 

This invention concerns improvements in and relating to 
item monitoring, particularly but not exclusively to the 
monitoring of alpha contamination on large items. 

Direct monitoring of the alpha contamination is only 
possible using detectors presented very close to the actual 
source of the alpha particles due to their limited range. 
Techniques have been developed whereby the ions generated by 
the passage of alpha particles through air can be detected at 
long range so as to evaluate the alpha contamination present. 

Systems using the principal of ions range alpha detection 
have been developed whereby air is drawn through a filter into 
a chamber; passes the item under investigation, passes on to a 
detection unit and subsequently exits the apparatus through an 
outlet filter. Such systems are relatively complicated as 
filtration of the feed air is necessary to avoid the 
introduction of ions from the ambient environment into the 
chamber and filtration of the outlet flow is necessary to avoid 
contamination being spread from the item into the environment. 

The present invention aim.s to provide a simpler, more 
cost effective method for monitoring items for alpha 
contamination, amongst other forms, without the need for an 
inflow and outflow of air. 

According to a first aspect of the invention we provide 
an instrument for monitoring alpha and / or beta emitting 
sources on an item/location, the item/location being in contact 
with a medium, alpha and / or beta emissions generating ions in 
the medium, the instrument having a detecting chamber, the 
detecting chamber being provided with one or more electrodes in 
contact with the medium for discharging and / or collecting 
ions, a potential being applied to the electrode (s) to 
electrostatically attract ions thereto, the instrument further 
being provided with means to monitor ions discharged on one or 
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more of the electrode { s ) , the detecting chamber comprising a 
sealable chamber. 

The item(s) to be monitored may be or include tools, 
pipes, pumps, filters, cables, beams, rods and the like. The 
locations may include surfaces in general, such as floors, 
walls, ceilings, soil, rubble, material on a conveyor, and 
include .parts of, or surfaces of items, such as glove boxes, 
tanks, vessels and the like. 

The item or location may be introduced to within the 
detecting chamber. The detecting chamber may be introduced to 
around the item or location. The item or location may be 
monitored in-situ, for instance still mounted on a floor. 
Alpha impermeable and / or beta impermeable and preferably 
gamma impermeable shielding may be provided to cover non- 
desired items or non-desired locations within the detecting 
chamber . 

The item may be suspended within the detector chamber, 
for instance by hanging. The item may be mounted on a support, 
such as a grid, to maximise the surface area of the item 
exposed for detection. 

The medium, may be a fluid, such as a liquid, but is 
preferably a gas. The gas may be a mixture, such as air, or 
may be in substantially single. gas form, such as argon. 

The detecting chamJber is preferably electrically 
conducting- The detecting chamber may comprise an elongate 
chamber. The detecting chamber may have a circular or 
rectilinear cross-section. The detecting chamber may be 
openable to introduce or remove an item or location. 
Preferably the chamber is completely sealed relative to its 
environment in use. 

The instrument may be provided with a single electrode. 
Preferably the electrode extends over a substantial part of at 
least one wall of the chamber. The instrument may be provided 
with a charge element or disc, such as an electret. One or 
more, and preferably all, of the electrodes may be planar. The 


electrodes may be continuous, such as a plate, or 
discontinuous, such as a grid. A grid, preferably spaced from 
the adjoining wall of the chamber is preferred. 

An applied, preferably externally generated, potential 
may be employed. The electrical potential is preferably 
provided by an external power source. An electrostatic 
potential may be employed, for instance frgm a charge element 
or disc, such as from an electret. 

Potentials of between lOV and lOOOV may be provided. 

The means for monitoring ions discharged and / or 
collected on the electrode (s) may comprise electrostatic charge 
monitoring means. More preferably the means for monitoring 
ions discharged on the electrode (s) comprise current indicating 
means and more preferably current measuring means. Preferably 
a single current measuring means is used. Preferably the 
combined current of a plurality of the electrodes, such as 
alternate electrodes connected to the current measuring means 
is measured. An electrometer, such as a ground referenced 
electrometer or floating electrometer may be used for this 
purpose . 

Means, such as a fan, may be provided for moving the 
fluid within the chamber. The fluid is preferably moved to 
promote even distribution of the ions within the chamber. The 
speed and/or position of the fan may be variable and/or 
controllable . 

The detecting chamber may be provided at an elevated 
pressure relative to atmospheric. 

According to a second aspect of the invention we provide 
a method for monitoring alpha and / or beta emitting sources on 
an item/location, the method comprising providing the 
item/location in a detecting chamber, contacting the 
item/location with a medium, alpha and / or beta emissions 
generating ions in the medium, the detecting chamber being 
provided with one or more electrodes for discharging ions, the 
electrode (s) contacting the medium, applying an electrical 
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potential to one or more of the electrodes to electrostatically 
attract ions thereto, the method further comprising monitoring 
ions discharged on the electrode (s) , the item/location being 
sealed within the detector chamber. 

The method may include the passage of a period of time, 
after the item/location is provided, and after the chamber is 
sealed, before the electrical potential is applied. The delay 
may be provided to enable an equilibrium level of ions within 
the chamber to be reached. 

The method may include promoting the mixing of the medium 
within the chamber. The mixing of the medium may be promoted 
by a fan and/or the internal configuration of the chamber, for 
instance through baffles. 

The second aspect of the invention includes the features, 
options and possibilities set out elsev;here in this 
application, including the steps necessary to implement them. 

Various embodiments of the invention will now be 
described, by way of exam.ple only, and with reference to the 
accompanying drawings in which: 

Figure 1 illustrates schematically a prior art 
alpha detection instr'oment; and 

Figure 2 illustrates an instrument according to a 
first embodiment of the present invention. 

The monitoring of alpha and/or beta and/or gamma 
emissions from an article or area is of particular significance 
during its decommissioning, monitoring and a variety of other 
applications. An accurate calculation of the level of 
contamination present enables the correct decision to be taken 
in classifying material/ locations in terms of its grade or the 
most suitable decontamination process. 

Alpha determination for small items, such as spanners, 
are known in terms of the type of instrument schematically 
illustrated in Figure i. 
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The instrument uses the principal that whilst direct 
alpha particle detection is not practicable, detection of alpha 
particles emitted into the medium, such as air from the 
contamination and / or location and / or item can successfully 
be indirectly monitored. Whilst alpha particles only travel a 
few centimetres in air and, as a consequence, a detector unit 
at any distance from the item cannot detect alpha particles 
directly, during the course of their travel through the air the 
alpha particles cause ionisation of a significant number of air 
molecules. These ionised molecules remain in that state for a 
substantial period of time and this is sufficient to enable 
them to be drawn from the contamination to a detector array. 

Thus in the instrument of Figure 1 an item 4 to be 
monitored is placed m a container 2 which contains a detector 
array 6 formed of a number of parallel plates 8. A flow of air 
through the instrument passed the item 4 and onto array 6 is 
ensured by fan 5. 

An electric field is generated between the plates by 
applying a different potential to alternating plates. In this 
way the charged ions generated by alpha emission from the item 
4 on entering the electric field are attracted to the plates 8 
of the detector array 6. The current resulting from these ions 
is detected by an electrometer so as to give a measure of the 
ion level presence and hence the alpha contamination presence. 

The ions in this instrument need to be conveyed to the 
electric field by the flow of air. The air enters the 
instrument via filter 10, which air flow then passes between 
the plates 8 and subsequently cut of the instrument through 
filter 12. 

The problem with such arrangements is that they need a 
flow of air into and r-f the apparatus to achieve the 

monitoring. The necess : r..i:-:? filters to isolate the item 4 
from the surrounding env i 1 , as well as to prevent ions, 
present in ambient air, frcn -:.-ering the instrument and giving 
a false reading. Contaminat: i :.n of the filters occurs over time 
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with such systems necessitating periodic replacement and 
expensive disposal . 

In the einbodiment of the invention of Figure 2 the 
instrument 50 consists of a continuous electrically conducting 
enclosure 52 into which an item 54 to be monitored can be 
introduced through door 56. The item 54 is positioned on a 
support surface 55 formed by a grid so as to allow air contact 
with as much of the item as possible. The possibility of 
hanging the item from the top of the container also applies, 
not shown. Using a hanging support or grid support or the like 
the item may be rotated by the support during monitoring to 
ensure even presentation of ions. This is particularly 
applicable if transient monitoring conditions are to be 
employed . 

Once sealed within the enclosure 52 alpha emissions from 
the item 54 cause ionisation in the enclosure 52. The level of 
ions builds up until a steady state, equilibrium condition is 
reached. A fan unit 58 is provided within the enclosure 52 to 
promote air circulation. The circulation is intended to 
promote even mixing of air within the enclosure 52 so as to 
provide an even ion level, rather than to preferentially convey 
ions from in proximity to the item 54/ where they are 
generated, to the detector array. 

The detector array 60 within the enclosure consists of a 
single electrode 62 of relatively large size when compared with 
the volume of the enclosure 52. In the illustrated form the 
electrode 62 occupies a full wall of the enclosure. The 
electrode takes the form of a grid which is spaced from the 
wall of the enclosure so as to aid air flow to and indeed 
through the electrode rZ. The electrode 62 is maintained at an 
elevated potential to =1 tract ions of one polarity towards it. 
As the ions in the enrli.sv.re are at an equilibrium level the 
current detected is rep r-.-— a t ive of the overall contamination 
of the item 54 . 


To achieve a faster analysis the need for equilibrium 
conditions to be reached can be removed and detection of ions 
can be performed in the transient state, ions being detected 
soon after they are formed. 

To assist in achieving a representative result for the 
alpha analysis it may be desirable to provide a directionally 
controllable and/or speed controllable fan. Controlling the 
direction of the airflow within the unit can also assist in 
generating a preferential airflow for conveying ions to the 
detector . 

In an alternative form of the invention, not illustrated, 
an instrument according to the general type illustrated in 
Figure 2 can be positioned around an item to be monitored in 
the general sense of a hood. This is particularly of use where 
it is desired to leave the item in-situ, if at all possible, 
and/or the item is too bulk or heavy to readily introduce to a 
closed vessel with a floor. 

Shielding for alpha and/or beta and/or gamma emissions 
from the part of the floor or support enclosed in the hood can 
be provided by covering those areas with suitable material. 

The embodiments of the invention described above address 
alpha particle determinations but it is perfectly possible to 
incorporate gamma and/or beta detectors in such an instrument 
alternatively or additionally. Beta detection can be 
undertaken directly or alternatively by calculation from the 
gamma emissions recorded. The emitted particle path lengths in 
the detecting chamber may be sufficiently long for beta 
emission detection, by detecting ions generated, may be used, 
in a manner similar to chat detailed for alpha detection. 

Instruments of the proposed type offer fully sealed 
analysis systems without the need for inlet air to be filtered. 
The risks of exhausting contamination from the chamber into the 
surroundings are avoided as an outlet is not needed. 
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CLAIMS : 

1. An instrument for monitoring alpha and / or beta emitting 
sources on an item/location, the item/ location being in contact 
with a medium, alpha and / or beta emissions generating ions in 
the medium, the instrument having a detecting chamber, the 
detecting chamber being provided with one or more electrodes in 
contact with the medium for .discharging and / or collecting 
ions, a potential being applied to the electrode (s) to 
electrostatically attract ions thereto, the instrument further 
being provided with means to monitor ions discharged on one or 
more of the electrode (s) , the detecting chamber comprising a 
sealable chamber. 

2. An instrument according to claim 1 in which means are 
provided for moving the fluid within the sealed chamber. 

3. An instrument according to claim 1 or claim 2 in which 
the item or location is introduced to within the sealable 
detecting chamber. 

4. An instrument according to claim 1 or claim 2 in which 
the sealable detecting chamber is introduced to around the item 
or location. 

5. An instrument according to any preceding claim in which 
the instrument is provided with a single electrode, the 
electrode extending over a substantial part of at least one 
wall of the chamber. 

6. An instrument according to any preceding claim in which 
the means for monitoring ions discharged and / or collected on 
the electrode (s) comprise electrostatic charge monitoring 
means . 
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7. An instrument according to any preceding claim in which 
the means for monitoring ions discharged on the electrode (s) 
comprise current measuring means, 

8. A method for monitoring alpha and / or beta emitting 
sources on an item/location, the method comprising providing 
the item/location in a detecting chamber, contacting the 
item/location with a medium, alpha and / or beta emissions 
generating ions in the medium, the detecting chamber being 
provided with one or more electrodes for discharging ions, the 
electrode (s) contacting the medium, applying an electrical 
potential to one or more of the electrodes to electrostatically 
attract ions thereto, the method further comprising monitoring 
ions discharged on the electrode (s) , the item/location being 
sealed within the detector chamber, 

9. A method according to claim 8 in which the method 
includes the passage of a period of time, after the 
item/ location is provided, and after the chamber is sealed, 
before the electrical potential is applied. 

10. A method according to claim 9 in which the delay is 
provided to enable an equilibrium level of ions within the 
sealed chamber to be reached- 

11. A method according to any of claims 8 to 10 in which the 
medium is moved within the sealed chamber to promote even 
distribution of ions within the chamber. 

12. A method according to any of claims 8 to 11 in which 
alpha impermeable and / or beta impermeable and / or gamma 
impermeable shielding is provided to cover non-desired items or 
non-desired locations within the sealed detecting chamber. 
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13. A method according to any of claims 8 to 12 in which the 
item is suspended within the detector chamber. 

14. A method according to any of claims 8 to 13 in which the 
detecting chamber is provided at an elevated pressure relative 
to atmospheric. 
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